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(54) METHOD AND EQUIPMENT FOR PURIFYING PURE WATER OR 
ULTRAPURE WATER 
(57)Abstract: 

PURPOSE; To produce ultrapure water 
minimized in organic substance, live bacteria and 
dfesolved oxygen by dissoh/sng ozone in 
untreated water, hradiating the untreated water 
with ultravk^let rays, passing the treated water 
through the liquid contact side of a specified gas 
permeation membrane, supplying hydrogen to 
the gas contact side, furthermore passing water 
through a specified ion exchange resSin and 
p e rf o r n'j i n g It rati 1 tr a t i o n , 
CONSTITUTION: In a purification method for 
pbtainrng ultrapure water, ozone is dissoSved in 
pure water supplied from a pure water feed Isne 
1 in an ozone dissolving tower 3. The treated 
water is irradiated with ultraviolet rays in an 
ultraviolet irradiation tower 1 1. The WBter is 

passed through the liquid contact side of a gas permeation membrane 1 3 
supporting palladium. Hydrogen is supplied from a feed line 16 of gaseous 
hydrogen to a gas contact side.. The treated water is passed through an ion 
exchange resin ^ayer wherein OH^-type anion exchange resin is mixed with H-type 
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strongiy acidic catJon exchange revSin. Thus ultrafHtration treatment is peribrmed 
for the treated water in an ultrafdter 1 9. 
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^ NOTICES 

JPG and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer; So the translatkon may not 

reflect the origmai precisely, 

2 shows the word vvhioh can not be translated. 
3 Jn the drawings, any words are not transbted. 



CLAiyS 
[Claim(s)j 

[Cteim 1 J ft is the purmcation approach of obtaining the uitrapure water of a high 
grade from pure water or u^trapure water further. The process at which said 
purification approach dissoivas ozone m (b) raw water, the process which irradiates 
uftravioSet rays at the treated water of (b) (b). It lets the treated water of (b) flow 
to the ^^H^^^-'^* side of the gas transparency flim which supported palladium. (Ha) the 
process which supplies hydrogen to a gas sSde, the process which lets the 
treated water of (^^) (Ha) flow in the ion-exchange-resin byer which mixed H mold 
strong acid nature catbn exchange resin and OH mold anion exchange resin, and 

the process which carries out ultrafiitration of the treated water of (e) (d) - since 

— the purification approach of of the pure water or the uitrapure water 
cbaracter^^ed by becoming, 

[Claim 2] It is the purification approach of obtaining the ultrapure water of a high 
grade from pure water or ultrapure water further. The process at which said 
puritlcatk-^n approach dissolves ozone in some (b) raw water, the process which 
mixes the ozone dissolution water of (b) (b), and the raw water of the remainder. It 
lets the treated water of (Ha) fbw to the '^-^^^^ side of the gas transparency film 
which supported paHadium. (Ha) the process which irradiates ultraviolet rays at the 

treated water of (^^^^). and the process which supplies hydrogen to a gas 

side, the process which bts the treated water of (e) (d) flow in the ion -exchange^ 
resin layer which mixed H mold strong acid nature cation exchange resin and OH 
mold anion exchange resin, and the process which carries out ultrafiltration of the 
treated water of (a) since — the purification approach of of the pure water 
or t|-ie ultrapure water characterized by becoming. 

[Claim 3] It is the purification approach of obtaining the ultrapure water of a high 
grade from pure water or ultrapure water further. The process at which said 
purification approach dissolves ozone in some or all of intact ultrapure water that 
retLirns from the (b) point of use, and that was refined, (^^^) — the process which 
mixes raw water and the ozone dissolution water of and the process which 
irradiates ultraviolet rays at the treated water of (b) (Ha) — It lets the treated 
water of (Ha) flow to the ^-f'^-t^^^- side of the gas transparency film which supported 
palladium. (^^) the process which supplies hydrogen to a gas side, the 
process which lets the treated water of (e) (d) flow in the ion^-exchange-resin layer 
which mixed H mold strong acid nature cation exchange resin and OH moid anion 
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exchange resin, and the process whbh carries out ultrafiltration of the treated 
water of ("i^^^^) (a.) since — the puriticatiar^ approach of of the pure water or the 
ultrapure water characterized by becoming. 

[Claim 4j The purification approach of of the pure water according to claim L 2; or 
3 or the ultrapure water characterized by processing by the catalyst bad which 
mixes the ozone content exhaust gas discharged from said ozone dissokrtion 
process, and the hydrogen content exhaust gas discharged from said hydrogen 
supply process, and has a hydrogen-burning catalyst. 

[Giaim 5j The ozone dissolution equiprnervt with which it the refiner vvhbh 
obtains the uitrapure water of a high grade from pure water or uitrapure water 

further, and said refiner dissolves ozone in (b) raw water (^^) with the gas 

transparency film equipment which supported a bSack iight ar^d the paHadium which 
has a means to let the treated water of (b) flow to a %>i<>ri^^ (Ha) side, and to supply 
hydrogen to a gas side The ion exchange unit which has the ion^^eKchange-resin 
layer which mixed (d) H moid strong acid nature cation exchange resin and OH 
mold anion exchange resin, The refiner of the pure water characterized by having 
had the (a) ultrafllter and connecting between [ from (^^) aforementioned (b) to 
(e) j equipment for sequential piping; or ultrapure water. 
[Claim 6] The ozone dissolution equipment with which it is the refiner which 
obtains the ultrapure water of a high grade from pure water or ultrapure water 
further, and said refiner dissolves ozone in some (b) raw water, ('^^) ™ with the 
equipment which mixes the ozone dissolution water of (^'^), and the raw water of 
the remainder and a biack light (Ha) (^) — it letting the treated water of (Ha) flow 
to a i<%-=?^'^ side, and with the gas transparency film equipment which supported the 
palladium which has a means to supply hydrogen to a gas side The ion exchange 
unit which has the ion^exchange -resin layer which mixed (e) H mold strong acid 
nature cation exchange resin and OH mold anion exchange resin, The refiner of the 
pure water characterized by having had the (^^-i^) ultrafilter and connecting between 
[ from (g) aforementioned (b) to (^^) ] equipment for sequantiai piping, or ultrapure 
water. 

[Claim 7j The ozone dissolution equipment with which it is the refiner which 
obtains the ultrapure water of a high grade from pure water or ultrapure water 
further and said refiner dissolves ozone in some or all of intact ultrapure water 
that returns from the (b) point of use, and that was refined, (^^^fc) — v^^th the 
equipment which mixes raw water and the ozone dissolution water of (^^0, er^i a 
black Hght (Ha) (^^) - — it btting the treated water of (Ha) flow to a side, and 

with the gas transparency film equipment which supported the palladium which has 
a means to supply hydrogen to a gas side The ion exchange unit which has the 
ion -exchange-resin layer which mixed (e) H mold strong acid nature cation 
exchange resin and OH mold anion exchange resin, The refiner of the pure water 
characterized by having had the (^■^) ultrafilter aruJ connecting betweer^ [ from (g) 
aforementioned (b) to (^^) ] equipment for sequential piping, or ultrapure water 
[Claim 8j The refiner of the pure water according to claim 5, 6, or 7 characterized 
by establishing the means for forming the ozone generator of an electrolysis 
method In said refin^3r and supplying the ozone and hydrogen to generate to ozone 
dissolution equipment and the gas transparency film, respectively, or ultrapure 
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water. 

[Translation done.] 
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^ NOTICES ^ 

JPO and NC1Pi are not responaible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 
reflect the original precbaly; 

2>''^'^^' shows the word whioh can not be transited. 
Sin the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial AppHcatbnJ This invention relates to the approach and equipment which 
process especiaHy pure water or u^trapure water agabx and manufacture the 
uitrapure water of a high grade extremely with respect to manufacture of the 
ultrapure water used for electronic industry, a pharmaceuticai industry, etc. 

[00021 

[Description of the Prior Art] in electronic industry, a pharmaceutical industry, 
etc., the water of a high grade and the so -oaned ultrapure water are extremely 
needed for v^ashing in each production process at a iarge quantity. Furthermore, 
demand water quaNty becomes still severer and reduction of TOG, a viable cell 
and dissolved oxygen has been a big technical problem especially, manufacture of 

the conventional uH:rapure water a pre-treatment equipment — subsequently - 

this pre^treatment water — ion-exchange resin ^ — a column, decarbonater, 
reverse osmotic membrane equipment, a vacuum degasifier, and mixed bed type 
cart RiJ JIDEM! — subsequently this primary pure water is performed with the 
primary water purifying apparatus which combined the column by processing a 
black light mixed bed type cart RIJJIDEMl and ultrafiltratior^ membrv^ne equipment 
with the secondary water purifying apparatus (subsystem) which combined. 
[0003] 

[Probiem(s) to be Solved by the Invention] If ultrapure water stagnates, it Ls welh 
known, and always carrying out circulation processing of the uitrapure w^ater and 
preventing the faJi of purity is performed, [ of the purity f-afiing ] Hare, as for 
ultrapure water equipments, the most such as ion exchange resin and 
ultrafiltration membrane, consist of organic substances. Moreover these faciHties 
have a large liquid contact area on the property of down stream processing, and it 
has one several times thru/or dozens times the surface area of piping which 
connect the point of use and each device of this. Namely, as for an ultrapure water 
facility, the organic substance elution from itself is not avoided. However organic 
substance removal in ultrapure water equipments is usuaHy perf'ormed only by the 
separation removal by the reverse osmotic membrane, and decomposition by UV 
irradiation. Since high pressure is still more nearly required for reverse osmosis 
processing and it is not usually used with a subsystem, as for organic substance 
removal with a subsystem, only uitravioiet-rays decomposition has usually become 
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(incJuding removal of the decomposition generation matter by ion exchange resin). 
[0004] By the way. the ultraviolet rays which have effectiveness in organic 
substance decompositbn are mainly far ultraviolet rays with a short wavebngth of 
200nm or less. However, in the low-pressure mercury lamp which is the general 
source of UV irradiation where the exposure of this wavelength Is quite small, 
185nm is 265nm in 1/ several about exposure whioh is the dominant wavelength, 
and in order to raise effectiveness, many iamps are needed. Moreover^ in pure 
vvater or uftrapure water the matter with dsffioult decomposrtJon also exists only by 
ultraviolet rays. That is, removal of the organic substance in the conventional 
subvSystem was not necessarHy enougK and the organic substance may have 
increased and aocumuSated it by circulation processing of a subsystem etc. 
Moreover, about a viable cell it is usually only UV irradiation conventronaily and 
there was a possibility that uKravicset-rays resistant bacteria etc. might occur. 
Although the approach of using sterilization by ozone together was also performed, 
use was diffiouit for the ultrapure water to which dissolved oxygen concentration 
increases and which is asked also for the fall of dissolved oxygen. 
[0005] Furiihermore about dissolved oxygen, it is conventionaHy removed by 
addition of the vacuum deairing by degassing etc., the vacuum deairing through the 
film, the aeration by nitrogen gas, and a reducing agent etc. However, these 
approaches have problems, such as a residual of the reducing agent and resultant 
Vv^ith which dissolved oxygen concentration does not become low enough and with 
which equipment becomes brge^scale, and are not usuaHy used with a subsystem. 
Therefore, only the primary-pure -water system usually had a removal processing 
facility; and w4}en dissolved oxygen increased henceforth [ subsystem ], it was not 
abse to respond. Moreover, although there is also the approach of letting water flow 
to paHadium catalyst resin after hydrogenation and this approach was used also 
with the subsystem, the dissolutior> effectiveness of hydrogen was low and a lot of 
hydrogen was required. Then, this invention solves the above troubles and aims at 
offering the punfication approach and equipment of the ultrapure vvater which can 
prevent easily high-grade-i^ing by circulation processing, and the fall of purity also 
about an organic substance, a viable cell, and dissolved oxygen. 
[0006] 

[Means for Solving the ProblernJ In order to attain the above -mentioned purpose, it 
is the purification approach of obtaining the ultrapure water of a high grade from 
pure water or ultrapure water further in this invention. The process at which said 
purification approach dissolves ozone in (b) raw water, the process which irradiates 
ultraviolet rays at the treated water of (b) (b), It lets the treated water of (b) flov^^ 
to the ^i^'t^'i^ side of the gas transparency film which suppori:ed palladium, (Ha) The 
process which supplies hydrogen to a gas side, the process which lets the 
treated water of (^^') (Ha) flow in the ion^-^exchange-resin layer which mixed H mold 
strong acid nature cation exchange resin and OH mold anion exchange resin, the 
process which carries out ultrafiltration of the treated water of (e) (d) — since — 
it considers as the purificationi approach of of the pure water or the ultrapure 
vvater characterized by becoming. Moreover, It is the purification approach of 
obtaining the ultrapure water of a high grade from pure water or ultrapure water 
further m this invention. The process at which said purification approach dissolves 
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ozone In some (b) raw water, the process which mixes the ozone dissolution water 

of ib) (fo), and the raw water of the r&mamd&r. It lets the treated water of (Ha) flow 
to the **** side of the gas transparency film which supported palladium. (Ha) the 
process which irr-adlates ultraviolet rays at the treated water of (^^^), and (*^~) — 
The process which supplies hydrogen to a gas side, the process which lets the 
treated water of (e) (d) flow in the ion-exchange- resin layer which mixed H mold 
strong acMl nature cation exchange resin and OH mold anion exchange resin, the 
process which carries out uitraliltration of the treated water of (•**) (e) — since — 
it considered as the purification approach of of the pure water or the ultrapure 
water characterized by becoming, 

L00073 Furthermore, it is the purifioation approach of obtaining the ultrapure water 
of a high grade from pure water or ultrapure water further in this invention. The 
process at which said purification approach dissolves ozone in some or all of intact 
ultrapure water that returns from the (fo) point of use, and that was refined, — 
the process which mixes raw water and the ozone dissolution water of and 

the process which irradiates ultraviolet rays at the treated water of (b) (Ha) • It 

lets the treated water of (Ha) flow to the **** side of the gas transparency film 

which supported palladium. (**) The process which supplies hydrogen to a ^ 

gas side, the process which lets the treated water of (e) (d) flow in the son- 
exchange -resin layer which mixed H mold strong acid nature cation exchange resin 
and OH moid anion exchange resin, the process which carries out uitrafiltrat.ion of 
the treated water of (e) ~- since — it considers as the purification approach 
of of the pure water or the ultrapure water characterized by becomisig. In the 
punfication approach of above-mentioned this invention, it is good to process by 
the catalyst bed which mixes the ozone content exhaust gas discharged from an 
ozone dissolution process, and the hydrogen content exhaust gas discharged from 
said hydrogen supply process, and has a hydrogen-burning catalyst 
[0008] In order to attain the purpose besides the above, moreover, in this invention 
The ozone dissolution equipment with which it is the refiner which obtains the 
ultrapure water of a high grade from pure water or ultrapure water further, and said 

refiner dissolves ozone in (b) raw water, (**) with the gas transparency film 

equipment which supported a black light and the palladium which has a means to 
let the treated water of (b) flow to a **** (Ha) side, and to supply hydrogen to a 
gas side The ion exchange unit which has the ion-exchange-resin layer which 
mixed (d) H mold strong acid nature cation exchange resin and OH mold anion 
exchange resin. It has a (e) ultrafilter and considers as the refiner of the pure 
water characterized by connecting between [ from (**) aforementioned (b) to (e) 1 
equipment for sequential piping, or ultrapure water. Moreover, the ozone 
dissolution equipment with which it is the refiner which obtains the ultrapure water 
of a high grade from pure water or ultrapure water further in this Invention, and 
said refiner dissolves ozone in some (b) raw water, (**) — with the equipment 
which mixes the ozone dissolution water of and the raw water of the 
remainder, and a black light (Ha) (**) it letting the treated water of (Ha) flow to 
a -w% side, and with the gas transparency film equipment which supported the 
palladium which has a means to supply hydrogen to a gas side The ion exchange 
unit which has the ion-exchange-resin layer which mixed (e) H mold strong acid ' 
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nature cation exchange resin and OH moid anion exchange resin. It has a 
uitrafilter and considers as the refiner of the pure water characterized by 
connecting between [ from (g) aforementioned (b) to (^^) ] equipment for 
sequential piping, or u^trapure water. 

[0009] Furthermore, it is the refiner which obtains the ultrapura water of a high 
grade from pure water or ultrapure water further in this invention. The ozone 
dissolution equipment with which said refiner dissolves ozone in some or all of 
intact uRrapure water that returns from the (b) point of use, and that was refined, 

" " yy^th the equipment which mixes raw water and the ozone dissoiutson water 
of (^^), ar^d a black Hght (Ha) (^^) it letting the treated water of (Ha) fbw to a 

side, and with the gas transparency film equipment which supported the 
paHadium which has a means to supply hydrogen to a gas side The ion exchange 
unit which has the ion-exchange-resin layer which mixed (e) H mold strong acid 
nature cation exchange rasin and OH mold anion exchange resin. It has a (^^) 
uitrafilter and considers as the refiner of the pure water characterized by 
connecting between [ from (g) aforementioned (b) to (^>^) j equipment for 
sequential piping, or ultrapure water The means for forming the ozone generator of 
an electrolysis method in the refiner of said this invention, and supplying the ozone 
and hydrogen to generate to ozone dissolution equipment and the gas 
transparency film, respectively may be estabNshed, 

[0010] This invention is explained below at a detail Drawing 1 is the explanatory 
view of a flow showing an example of the embodiment of this invention. The refiner 
of this invention Is explained in more detail using drawing 1 , Some of pure water 
supplied fromv the pure-water supply line 1 or ultrapure water are shunted by the 
cross valve 2, and it is supplied to the ozone dissolution machine 3. The ozone 
dissoNjtion water from the ozone dissolution machine 3 joinS: and the pure water or 
the tdtrapure water of raw water is made to mix it with a mixer 6. To the ozone 
dissolution machine 3> the generating ozone from an ozonator is supplied through 
the ozone supply line 7, and the exhaust gas from the ozone water seal tubing 10 
is introduced and processed to offgas treatment equipment 20 in it here. In 
addition, raw water may be led to the whole-quantity ozone dissolution machine 3. 
the pure water containing this ozone dissoluf^or^ water -^-^ UV irradiation ™ it 
introduces to a column It. Subsequently, it introduces into the >?<^-^>t< side of the 
gas transparency membrane module 12 which has the gas transparency fdm 13 
which supported paHadium for this uitravioSet-rays treated water At this time, the 
hydrogen gas generated from an ozonator 8 is supplied to the gas side of this 
equipment, and the exhaust gas from the hydrogen water seal tubing 14 is 
introduced and processed to the off^ias treatment equipment 20 which has a 

hydrogen -burning catalyst, subsequently, this treated water a pump 17 — 

minding — ion exchange resin — it introduces to a column 1 8 and> subsequenUy 
introduces to an ultrafrlter 1 9. 

[001 1] Drawing 2 is the explanatory view of a flow showing other examples of the 
embodiment of this invention. With this equipment, some or all of intact ultrapure 
water that returns from the point of use 23 is supplied to the ozone dissokition 
machine 3. The ozone dissolution y^ater from the ozone dissolution machine 3 and 
the intact ultrapure water of the remainder are usually supplied to a tank 21 , and 
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carry out supply mixing of the raw water of the amount of liitrapure water usad by 
the point of use, or the amount beyond it from the pure^^water suppiy Fir^e 1 . To the 
ozone dissolution machine 3, the genarating ozone from an ozonator 8 supplied 
through the ozone supply Hne 7, and the exhaust gas from ten between ozone 
water seal is introduced and processed to offgas treatment equipment 20 m it 
here. Moreover, the remainder which is not suppHed to the ozone dissoiution 
machine 3 with intact uitrapura water may be supplied to a subsystem, and may be 
used separately, the pure water containing this ozone dissolution water — UV 
irradiation — it introduoes to a column I L Subsequently, it introduces into the 

^^^^1^^ of the gas transparency membrane module 12 which has the gas 
transparency film 1 3 which supported palladium for this ultraviolet-rays treated 
water.. At this time, the hydrogen gas generated from an ozonator 8 is supplied to 
the gas side of this equipment, and the exhaust gas from the hydrogen w^ater 
seal tubing 14 is introduced and processed to the offgas treatment equipment 20 
which has a hydrogen-burning catalyst subsequently, this treated water — a pump 

17 minding ™ ion exchange resin — it introduces to a column 18 and. 

subsequently introduces to an ultraillter 19. Subsequently, this treated water is 
supplied to the point of use 23, and it circulates through the uitrapure water which 
was not used by the point of use to a tank 2 through a return Hne through a heat 
exchanger 25. yoreover. intact ultrapure water can a^so be returned to the return 
line of a secondary demineraiizer except for the feedwater to an ozone dissolution 
machine. In this case, a heat exchanger 25 is not required. 

[0012] Here, the UV irradiation light source has [ that what is necessary is just 
what irradiates ultraviolet rays vvith a wavelength of 400nm or less J especiaHy the 
desirable thing that can Irradiate the waveiength of 200^300nm made into the 
radicah ized wavelength of ozone, and 200nm or k^ss made into the decomposition 
waveiength of an organic substance.. The low-pressure mercury lamp which used 
the artificial quartz for a .^amp and the protecting tube can be used preferably. A 
gas transparency membrane module has the gas transparency film which supported 
paibdium. This gas transparency film makes hydrogen penetrate, and a Hquid 
supplies hydrogen to a gas side that what is necessary is just to make the film 
whuoh is not penetrated support palladium. Support of the palladium to the gas 
transparency film can be performed according to the support approach to the 
piating approach to plastics, or ion exchange resin, although this invention persons 
have already proposed. The hydrogen supply by the side of gas supplies 3 times 
of equivalence [ equivalence / of the oxygen which is dissolving into the influent to 
this dsssofved ozone deoxidation equipment, and ozone j. 

[0013] mixed bed type ion - exchange resin a column is mixed resin of H mo^d 
strong acid nature cation exchange resin and OH mo^ strong base nature anion 
exchange resin, and it is desirable to reproduce to altitude before mixing and to 
fuHy rinse. As for rinsing, it is desirable to carry out using the u^trapt^re water or 
pure water warmed at about 40 degrees C here. As an uitrafilter, it is des^rabie to 
use external pressure mold hollow filament ultranitration membrane. An ozor?e 
dissoiution machine is equipment in which ozone is dissolved through the gas 
transparency film, and a gas can be dissolved by pressurizing water right through 
and pressurizing another side with a gas at membranous one side. As gas 
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transparency film, the film of a poSytetrafkjoroethybne system can be used 
preferably, fvloreover. the ozone dissolution maohine by the powder trachea, an 
aeration nozzle, etc. can also be used. 
[00143 

[Function] An operation of this invention is explained according to each down 
vStraam processing. With an ozone dissolution vessei, ozone is dissolved in some 
processed water By making it dissolve only in a part., the Ksquid contact area of the 
gas transparency film accompanymg the ozone dissoUjtion can be lessened, and a 
pressure bss etc. can abo be lessened An o?!onator has the advantage which can 
supply the hydrogen which carries out a byproduction to dissolved ozone 
deoxidation aqugpment by using a water electrolysis mold. Moreover, the amount of 
supply of the OKygen accompanied from the ability of high^concantration ozone to 
be supplied can be bssened. If 210^300nm ultraviolet rays are irradiated at the 
processed water which ozone is dissolving, a processed underwater organic 
substance wiH be disassembled by the radical of the ozone decomposed by 
uitraviolet rays, yoreover, stehiization of bacteria etc, is also performed. As for 
sterilization and the organic substance decomposition effectiveness, as compared 
with u^travioiet rays or an ozone independent, it is wefi-^known that effectiveness is 
large here. Moreover, since the activity of the ultraviotet rays with a wavelength 
[ of a low-pressure mercury temp with a large exposure ] of 254nm can be 
effectively carried out to organic substance decomposition, as compared with using 
the wavelength of only 1 85nm of far uitraviok^t rays, effectiveness is large. 
Therefore, in an organic substance, in this down stream processing, bacteria 
become the decomposition product of ionicity with a particle (killed bacteria) again> 
However, the concentration of ozone and oxygen increases at this down strea?ti 
processing and the ozone dissolution process of this preceding paragraph, 
[0015] Next, with the dissolved ozone deoxidation equipment which has the gas 
transparency film which supplied hydrogen to the -^-^ gas side, and which supported 
palladium, it is 03-^ under existence of pafiadium. 3H2 3H2 002'^ 2H2 ■> The 
reaction typicaHy expressed as 2H2 O is performed. At this time, since hydrogen 
minds the gas transparency film, contacting efficiency with water is high, and 
oxygen or ozone is further contacted in the palladium on a gas transparency fihii 
front face, and the dissolved form. As compared with the approach of letting flow 
the water which followed, for example, dissolved hydrogen to palladium catalyst 
resin etc., reaction effectiveness is high. Moreover, since a product is water, this 
reaction does not have the increment in an impurity. In addition, although the 
hydrogen which remains by this down stream processing is slight, if required, 

removing with a film deaerator etc. is also possibk^. further ior^ exchange resin - 

inorganic ion, a silica, etc, Vv^hich are contained in processed underwater ones in a 
column — others — the palladium which carries out ultralow volume elution is 
removed from the decomposition product of the ionicity by ultraviolet -rays 
decomposition, and the gas transparency film which supported paHadium, FinaHy an 
uitrafiiter removes a particle. Although this particle is contained in processed 
underwater one, it contains the exsorption object from the killed bacteria of others 
and bacteria, the raising dust of a pump, ion exchange resin, the gas transparency 
film, etc. Offgas treatment equipment is defanged by mixing and carrying out 



http:/^-'www4JpdLncipi.gojp/cgi--b 



2006/11/14 



JP,06--099197.A [DETAILED DESORfPTION] 



7/10 '<-™v 



catalyzed combustion of the exhaust gas containing ozone, and the exhaust gas 
containing hydrogen, A tank balances the amount of the. ultrapure water used in 
the point of use, and the pure-water amount of supply suppHed to equipment, and 
statbnary -izes the flow rate and pressure of ultrapure water which are supplied to 
the point of use. Moreover, sterlHzation and the organic substance decomposition 
effectiveness are heightened by lengthening contact time with ozone 
[001 6] 

[Exampiej Although an example and the example of a comparison are raised to 
below and this invention is explained to it this invention is not limited to these 
examples. 

Example 1 tap water was used as raw water, and the refiner which shows the 
primary pure water processed and obtained with the primary demineralizer which 
consisted of reverse osmotic membrane equipment, vacuum deairing equipment an 
ion exchange equipment, a membrane filter, etc. to drawing 1 was supplied by 
3m3 / h. Processed water was shunted by the cross valve 2, and the ozone 
dissolution machine 3 was supplied by h in lOL /. The ozone dissolution machine 3 
is 2 0.4m of film surface products which have the hollow filament gas transparency 
fflm 4 of a polytetralluoroethylene system. The module was used. Processed water 
was supplied by h in 101. / inside this gas permeable membrane, and ozonization gas 
was supplied outside. This ozonization gas was supplied from the ozonator 8 of the 
solid-state polyelectrolyte water electrolysis method of ozone generating capacity 
0.3 g/h. The sensitive volume of a black light 1 1 is about 321., and made seven low- 
pressure mercury lamps of power consumption 100W turn on through an artificial 
quartz tube. 

[001?] Ne.xt, the palladium support gas transparency membrane module 12 is a 
module which has the hollow filament bipolar membrane of the polyolefine- 
polyurethane system which performed even catalyst-izing by palladium, and 
activation inside according to the electroless deposition method, and supported 
palladium. Film surface product 6m2 Four modules were used. It let processed 
water flow inside this gas permeable membrane, and the hydrogen gas from an 
ozonator- 8 was supplied outside by 0.1 kgf/em2 and 25 ml/min. The superfluous 
hydroger? gas from the exhaust gas and the ozonator 8 from the hydrogen water 
seal tubing 14 was introduced and processed to the offgas treatment equipment 20 
which has the hydrogen-burnir>g catalyst of a palladium system, next cartridge 

type ion -exchange resin two things with which mixed 201 (Dowex mono -SUFIA 

550A) of OH mold strong base nature anion exchange resins with 101. (Dowex 
mono-SUFIA 650C) of H mold strong acid nature cation exchange resin washed 
enough, and the container made from FRP was filled up were used for the column 
18. Next the external pressure mold hollow fiber module (Asahi Chemical OLT- 
3026) was used for the uitrafliter 1 9. This ultrafiiter outlet pressure is 2.5 kgf/cm2. 
It adjusted so that it might become. The water quality of the treated water 
obtained with this refiner was shown in Table I . 

L0018J The same primary pure water as example of comparison 1 example 1 was 
supplied and processed by 3m3 / h to the conventional subsystem shown in 
^^m.^ - the black light 1 1 in drawing 3 , and cartridge type ion-exchange mold 
resin — the column 1 8 and the ultrafiiter 1 9 used what was used for the example 
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1, and the thing of the same specification- The water quality of treated water was 
doubled c^nd shown In Table 1. It is admitted that the organic substance (TOG) in 
treated water and the removal effectiveness of a viable ceH are low. 
[Table 1] 
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[0019] The so-calied u^trapure water which processed primary pure water as pure 
water supplied example 2 with the secondary water purifs/mg apparatus 
(subsysStem) which consisted of a ultraviolet water sterilizer, an ion-exohange 
oartridge, and an u^trafilter further and was obtained was used, and also it 
processed using the same equipment as an exampie I . The water quality of treated 
water was shown In Table 2. 

[0020j The same, so"-caHed ultrapure water as example of companson 2 example 2 
was supplied and processed by 3m3 / h to the conventional subsystem further 
shown in drawing 3 , the black light 1 1 in drawing 3 . and cartridge type ion- 
exchange moid resin ™ the column 18 and the uitrafilter 19 used what was used 
for the example T and the thing of the same specification. The water quality of 
treated water was doubled and shown in Table 2, VVsth the subsystem of a 
conventsonaS type, even if it processes twice, it is admitted that the organic 
substance (TOC) in treated water and the removal effectiveness of a viable cell do 
not almost become large. 

[0021] The same, so-called ultrapure water as example of comparison 3 example 2 
was supplied and processed by 3m3 / h to the subsystem with an ozone sterilizer 
shown in drawing 4. the black light 1 1 in drawing 4. and cartridge type ion- 
exchange mold resin — the column IB, the ultrafilt.er 19 and the facility 3 for 
ozone addition, Le.,. an ozone dissolution machine, and the ozonator 8 grade used 
what was used for the example 1 , and the thing of the same specification. The 
water quality of treated water w^as doubled and shown in Table 2. It is admitted 
that the dissolved oxygen concentration in treated water is increasing. 
[Table 2] 
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L0022j The same, so-called uitrapure water as example 3 example 2 was supplied 
and processed to the refiner shown in drawing 2 . The above-mentioned uitrapure 
water, the sntact uitrapure water from the point of use, and ozone dissolution water 
were supplied to the tank 21 with a capacity of 1001. This equipment performed 
circulation processing by 3m 3 / h with the pump 1 7. Moreover, the N2 seal was 
attached to this tank and fluctuation of water level was coped with, in addition an 
ozonator and dissolution equipment, the palladium support, gas transparency film 
and ion exchange resin — a column and UV irradiation — the thing of the same 
specification as an example 1 was used for a column, an ultrafilter. offgas 
treatment equipment,, etc. The water quality of treated water was shown^in Table 
3, 

[0023] The same, so-called uitrapure water as example of comparison 4 e.xample 1 
was Bup9\ie4 and processed by 3m3 / h to the subsystem with an ozone sterilizer 
shown in drawing 5 . a black light and ion exchange resin — a column, an ultrafilter 
the equipment for ozone addition, etc. used the thing of the same specilication as ' 
an example 3. The water quality of treated water was shown according to Table 3. 
It IS admitted that the dissolved oxygen concentration in treated water is 
increasing, 
[Table 3] 
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[0024] 

lEffect of the InventionJ Face refining pure water or uftrapure water, and the 
equipment, of this invention as mentioned above, the organic substance eluted from 
1 ultrapure-water manufacturing facility etc. The dissolved oxygen which also 
stenlszed while using ozone and UV irradiation together and decomposing, and was 
dissolved in 2 processed water (DO), And by removing and performing 3 ion 
exchange treatment and ultrafiltration processing by supplying hydrogen to the 
gas side of the gas transparency membrane module which added palladium for the 
ozone and oxygen which increased by addition of ozone, and supplying water to a 
side Purity of pure water or ultrapure water was able to be made still higher. 
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